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1

CAR CARRIER WITH TWO-STAGE TELESCOPIC

HYDRAULIC CYLINDERS

BACKGROUND OF THE INVENTION

The present invention relates generally to two-stage o

telescopic hydraulic cylinders for use with car carriers,
and more particularly to a system of channeling hydrau-

lic fluids through the external cylinder of a multiple

stage cylinder so as to accomplish distension and retrac-
tion of both cylinder pistons without the use of a third

hydraulic line and to eliminate the presence of the third"

hydraullc line from the car carrier.

- Two-stage telescopic hydraulic cylmders usually
comprise an outer housing and two ram elements, with
each ram element including a piston. The ram elements
operate in a telescoping manner relative to one another
and relative to the outer housing. The first ram element
moves in and out of the housing and the second ram
element moves in and out of the first ram element. The
purpose of using the two-stage cylinder instead of a
single stage cylinder is to achieve a long arm movement
from a relatively short cylinder length.

To distend both ram elements of a typical prior art
two stage telescopic cylinder, hydraulic fluid is applied
to both pistons from the base end of the outer cylinder
body or housing. The fluid is delivered by hydraulic
lines or tubing from a hydraulic fluid supply to a single
" entry port in the base of the cylinder housing and chan-
neled internally to contact and apply pressure against
the rear faces of both of the two pistons.

To retract the ram elements, fluid must be applied to
the opposite, outer faces of the two pistons. Since, 1n

their distended positions, the pistons are located at the

outer end of the housing and at the outer end of the first
ram element, it is necessary to apply hydraulic flmd to
the outer ends of both the housing and the first ram

One use of two-stage teleseoplc hydraullc cyllnders s
~ with car carrymg trailers, in which a trailer carries
 trucks and cars in two or more levels on public roads.
. The upper. pIatforms of the typical trailer which carry
R 'jthe upper level of cars must be lowered to receive the
cars and raised a substantial distance so that cars canbe

- loaded on the lower level of the trailer. It is desirable to

~ usethe multlple-stage hydraulic cylinders on the trailers

~ to include the desired long reach: feature of the cylin-
10

ders, but the presence of the cumbersome external hy- -

. draullc lines that must move with the ram elements is a

15

major problem because the lines get in the way of the
trailer operator, are sometimes caught in the elements of

the trailer or in the vehicles moving on or off the trailer,
and are subject to abrasmn and deterioration dunng use

- of the trailer.

20
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~ SUMMARY OF THE INVENTION

‘Briefly described, the present invention comprises a
car carrying trailer that includes a two-stage telescopic
hydraulic cylinder which eliminates the usual external
hydraulic line extendlng to the outer end of the firstram
element and includes an internal fluid passage network
which channels hydraulic fluid through the outer cylin-

der housing and through the casing of the first ram
‘element to retract the second ram element. The hydrau-
lic cylinder of the present invention utilizes only two

fluid entry ports rather than the usual three ports to

‘distend and retract the ram elements, one port for dis-
tention and one for retraction of both ram elements. The

- two ports are both formed in the outer cylinder housing
- and, therefore, external hydraulic lines supplying fluid
- to these ports can be cut to exact lengths and attached

35

element. Typical prior art two-stage cylinders accom-

plished the application of hydraulic fluid to the outer

surfaces of the two pistons by placing a fluid entry port
in both locations, one at the outer end of the housing

and one at the outer end of the first ram element. These |

two fluid entry ports, which represent the second and

third ports of the two-stage hydraulic cylinder, are

connected to the hydraulic fluid supply by flexible hy-
draulic lines or tubing, extendmg along the extenor of

the cylinder.

The external hydraullc line connected to the port at

the end of the first ram element must be long enough to
reach the port when the ram element is both fully dis-
tended and fully retracted. These hydraulic lines are
sometimes wound around the external surfaces of the
cylinder like a coil spring so as to progresswely expand
and retract with the expansion and retraction of the

cylinder, but the coiled configuration of the hydraulic

lines requires additional length of tubing. Another hy-
draulic line arrangement provided for two-stage cylin-
ders includes a coil tension spring connected to the
hydraulic line and to some stationary object to bias the
hydraulic line to a retracted, out of the way, position,
but this requires the additional spring element and a
relatively long hydraulic line. In all of the two-stage
telescopic hydraulic cylinders which require a hydrau-
lic line to move with the movement of the ram elements,
the hydraulic lines are exposed and therefore are subject
to damage by abrasion and deterioration and are some-

times cut or ruptured by tangling with other objects.

45

rigidly agamst the cylinder housing and out of ‘harms
way. |
'~ When the hydraullc eylmder disclosed herein is used

in combination with a car carrying trailer, there are no

cumbersome external fluid lines connected to the tele-
scoping ram elements of the cylinders and the cylinders
and other elements of the trailer form a durable trailer

Sstructure.

It 1s therefore an. ob_]ect of the present invention to
provide a two-stage double actmg telescopic hydraulic

'cyllnder which does not require-a ﬂllld entry port
formed in the movable ram elements.

Another object of this invention is to provide a two-
stage hydraulic cylinder which has a long reach, which

~ is durable in operation and which is inexpensive to man-

50

ufacture and to maintain.

Another object of this invention is to prowde a ram

- element for use in a two-stage telescopic hydraulic cyl-

33
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inder which includes a fluid passage network formed
within the ram arm for channehng fluid along the

1ength of the ram arm.

“Another object of this invention is to provide a car
carrying trailer which includes multiple stage hydraulic
cylinders which are free of external hydraulic lines that

must move with the movable ram elements.

- These and other objects, features and advantages of
the present invention will become apparent upon read-
ing the following spemﬁcatlon when taken in conjunc-
tien with the accompanying drawings, and the - ap-

| pended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1lisa schenlatlc side view of a car carrier outfit-

- ted with conventional single stage hydraulic cylinders
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and the two-stage telescopic hydraulic cylinders of the
present invention.

FIG. 2 i1s a broken side view of the two-stage tele-
scopic hydraulic cylinder and a portion of the car car-
rier.

FIG. 3 is a detailed sectioned view, with a portion
broken away, of the two-stage telescopic hydraulic
cylinder illustrated in FIG. 2.

DETAILED DESCRIPTION

Referring now in more detail to the drawings, in
which like numerals represent like components
throughout the several views, F1G. 1 shows a car carry-
ing trailer 9 of the type used to carry automobiles and
small trucks in a double deck arrangement. The car
support platforms 8 of the trailer 9 which support the
cars are moved up and down on the trailer framework
7 by hydraulic cylinders, such as double acting two-

10

15

stage telescopic hydraulic cylinders 10 and double act-

ing single-stage telescopic hydraulic cylinders 12. As
illustrated in detail in FIG. 3, the two-stage double
acting telescopic hydraulic cylinder 10 of the present
invention comprises an outer cylindrical housing 11
which includes a base end 13 and a cylindrical, hollow
casing 14 extending from the base end 13. A first piston
16 is received within the hollow casing 14 of housing 11
and is slidable axially, inwardly and outwardly, through
the casing 14 of the housing 11. A first ram element 17,
the first stage telescoping cylinder, is telescopically
inserted into the casing 14 of the housing 11 and has a
shaft portion 18 by which the first ram eclement 17 1s
mounted to the first piston 16 and fastened there by a
lock nut 19. The first ram element 17 also includes an
elongated annular casing 20 extending from the lower
- shaft portion 18 which defines a hollow cavity and into
which is slidably received a second piston 23. The sec-
ond piston 23 is movable axially inwardly and out-
wardly, through the annular casing 20 of the first ram
element 17. A second ram element 24, the second stage
telescoping cylinder, is telescopically inserted into the
annular casing 20 of the first ram element 17 and has a
lower shaft portion 25 by which the second ram ele-
ment 24 is mounted to the second piston 23 and fastened
there by a lock nut 26.

The first piston 16 has an inner face 35 directed
toward the base end 13 of the housing 11 and an oppo-
sitely directed outer face 36. The second piston has a
similarly oriented inner face 37 and an oppositely ori-
ented outer face 38.

A bore hole 30 is located in the base end 13 of the
outer cylindrical housing 11 and a second bore hole 31
located at the tip end 32 of the second ram element 24.
The hydraulic cylinder assembly 10 is pivotally
mounted to the car carrier framework by pins 33 ex-
tending through the bore holes 30, 31.

A first pocket 42 is formed within the outer housing
11 at the innermost end of the hollow casing 14. This
first pocket 42 serves as a “seat” for the lock nut 19
fastened to the lower shaft portion 18 of the first ram
element 17 when the first piston 16 and first ram ele-
ment are retracted to their fully inward position. A
second pocket 43 is formed within the first ram element
17 at the innermost end of the annular casing 20 of the
first ram element 17. This second pocket 43 serves as a
“seat” for the lock nut 26 fastened to the lower shaft
portion 25 of the second ram element 24 when the sec-
ond piston 23 and second ram element 24 are retracted

to their fully inward position.

20
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4
The cylinder assembly 10 has a first fluid channeling

system for directing hydraulic fluid supplied by lower
hydraulic line 45 from a fluid supply (not shown), to the
inner faces 335, 37 of the two pistons 16, 23 to force the
pistons 16, 23 and the attached ram elements 17, 24
outwardly within the respective casings 14, 20. The first
fluid channeling system includes a first fluid entry port
41 formed generally at the base end 13 of the outer
cylindrical housing 11, the first pocket 42, a duct 44
extending axially through the shaft portion 18 of the
first ram element 17, and to the second pocket 43.

A second fluid channeling system directs hydraulic
fluid, supplied by hydraulic line 46 from a fluid supply
(not shown), to the outer faces 36, 38 of the two pistons
16, 23 to force the pistons 16, 23 and the attached ram
elements 17, 24 inwardly within the respective casings
14, 20. This second fluid channeling system includes a
single second fluid entry port 47 formed in the wall of
the hollow casing 14 of the outer cylindrical housing 11
and a fluid passage network comprising a first annular
chamber 48 defined between the casing 14 of the outer
cylindrical housing 11 and the casing 20 of the first ram
element 17, a second annular chamber 49 formed within
the casing 20 of the first ram element 17, a third annular
chamber 50 defined between the second ram element 24
and the casting 20 of the first ram element 17, a fluid
passage opening 53 connecting the first and second
annular chamber 48, 49 and a fluid passage outlet 54
connecting the second and third annular chambers 49,
50. The first and third annular chambers 48, 50 vary in
length depending upon the relative positions of the ram
elements 17, 24. The second annular chamber 49 is an
internal passage of constant length connecting the open-
ing S3 with the opening 54.

A first pack head 62 1s attached to the outer cylindri-
cal housing 11 encircling the end of the outer hollow
casing 14 opposite the housing base end 13. This first
pack head includes a rod seal 63 and rod wiper 64 for
wiping the first ram element 17 passing in and out of the
housing 11. A first stop ring 65 is provided at the lower
end of the first ram element 17 to contact the first pack
head 62 and limit outward movement of the ram ele-
ment 17. | |

A second pack head 68 is attached to the first ram
element 17 encircling the end of the hollow casing 20
opposite the end attached to the first piston 16. This
second pack head 68, like the first head 62, includes a
rod seal 69 and rod wiper 40 interacting with the second
ram element 24. A second stop ring 71 is provided at the
lower end of the second ram element 24 to contact the
second pack head 68 and limit the outward movement
of the second element 24.

The second fluid entry port 47 is located near the first
pack head 62 so as to always remain to the outside of the
first piston outer face 36 when that piston 16 moves
outwardly. In the disclosed embodiment, the fluid pas-
sage opening 53 through annular casing 20 is located to
the outside of the first stop ring 65. Due to the relative
positioning of the stop ring 65 and the second entry port
47, flmid flow 1s restricted from port 47 to passage 53
when the ram element 17 is distended and the stop ring
65 1s moved flush against the first pack head 62. To
insure fluid flow to the second annular chamber 49, an
auxtlhary fluid conduit 73 is formed in the first ram
element 17 inwardly of the stop ring 65 and connecting
the first and second annular chambers 48, 49.

The second annular chamber 49 extends the length of
the first ram element casing 20 between the fluid pas-
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sage opening 53 and fluid passage opening 54, As a
result of the part:cular passage arrangement of -the
opening 53, second chamber 49 and opening 54, fluid
can be moved within the casing 20 of the first ram ele-
ment 17, to the end of the first ram element 17 near the

pack head 68 without the use of a third externally-open-

ing fluid entry port formed in the first ram element 17
and without the use of an external hydrauhc line.
In operation, the two ram elements 17, 24 are tele-
scopically distended by dlrectmg hydraulic fluid under
pressure through the first fluid entry portal 41 and into
the first pocket 42. Fluid enteringthe first pocket 42
builds up behind and applies pressure to the i inner face

35 of the first piston 16 thus forcing the piston 16 out-

ward. The fluid building up behind ‘the first piston 16

also passes through the duct 44 and into the second
pocket 43 where it builds up behind and apphes pressure
to the inner face 37 of the-second piston 23 thus forcing
the piston 23 outward. Pressure against the pistorrinner _

faces 35, 37 within the first fluid channellng system is

maintained by piston seals 57, 58 sealinig: the Baps be- ~ drical housing and said first piston defining a fluid pas-

- sage therethrough a second ram element received in

tween the plStOl‘lS 16 23 and thelr respeetwe' casmgs 14
The two' ram elements 17, 24 are’ telescoplcally re-
tracted by directing’ hydraulic fliiid under pressure
through the single second fluid entry port 47 and into

6

~ While this invention has been described in specific

“detail with particular reference to a preferred embodi-

. ment thereof, it will be understood that variations and

10

-modifications can be effected within the spirit and scope

of the invention as described hereinbefore and as de-

ﬁned in the appended claims.

- 'What is claimed 1s: . - |
1. A car carrying trailer for transporting a plurahty of

'cars and the like in a double deck arrangement compris-

ing a framework, and a plurality of car support plat-
forms mounted on said framework, the combination

_therewnh of a plurality of double acting two stage tele-

scopic hydraulic cylinders mounted to said framework

- and connected to said platforms, said hydraulic cylin-

15

20

ders each comprising an outer cylindrical housmg com-
- prising :a-closed base at one end and an opening at its

‘other end, a first ram element reciprocatably received in
- and protruding in one direction from the open end of
- said. cylindrical housing Wlth a first piston mounted on

its inner end and defining an opening at its other end,

- -said first ram element mcludmg a double walled. cylm-

25
" ram element with a second piston mounted on its inner

the fluid passage network. Fluid flowing through the

second port 47 enters the first annular chamber 48,

builds up in front of and applies pressure to the outer

face 36 of the first piston 16 thus forcing the piston 16

30

inward. The fluid building up in front of the first piston

also passes through the fluid passage opening 53 into the
second annular chamber 49 which channels the fluid to
the fluid passage outlet 54 through which fluid enters
the third annular chamber 50. Fluid entering the third

and protruding in sald one direction from the open end
of said double walled cylmdncal housmg of said first

end, said outer cylindrical housing defining a first port
in its closed base whereby fluid pressure through said
first port communicates with said first piston and
through said first piston to said second piston to distend
said first ram element from said outer cylindrical hous-
ing and said second ram element from said double

- walled cylindrical housing of said first ram element, said

35

annular chamber 50 builds up in front of and applies

pressure to the outer face 38 of the second piston 23 thus
forcing the second piston 23 inward. Pressure ‘against
the piston outer faces 36, 38 within the second fluid

channeling system 1is maintained by piston seals 59, 60
- sealing gaps between the plstons 16, 23 and thelr respec-

tive casings 14, 20. -

The lower hydraulic line 45 of each hydraullc cylin-
der (FIG. 2) is attached to the outer cylindrical housing
11 at a position adjacent the bore hole 30 of the base end
13, and the hydraulic line 46 extends up the cylindrical

outer cylindrical housing defining a second port adja-
cent its open end, said double walled cylindrical hous-
ing of said first ram element defining a first port through
its outer wall at its inner end and a second port through
its inner wall at its outer end whereby fluid pressure
through said second port of said outer cylindrical hous-
ing communicates with said first piston and through

- said first and second ports of said double walled cylin-

45

housing parallel to the length of the cylinder and is tied

to the cylinder so that the line 46 is substantially immo-
bile with respect to the cylinder and does not protrude

30

sO as to obstruct or become entangled in or wear against -

other objects.

The base of each hydraulic cylinder is attached to the
framework 7 of the trailer 9 by a pivot pin 33 extending
through hole 30, and the cylinder extends parallel to

and in juxtaposition with a stanchion 75. The upper

53

protruding end of the second ram element 24 is con-

nected by pin 33 extending through hole 31 of the ram
element and through an aligned hole in the clevis. 76 of
platform sleeve 78. The sleeve 78 has bearing socket 79 60

attached to it, and pin 80 extends through the socket and

through an aligned hole in the socket 81 of car platform
8. Stop sleeve 82 is positioned below platform sleeve 78,
and pin 84 is movable through its support 85 in stop
sleeve 82 into any one of a series of holes formed in

drical housing of said first ram element with said second

piston to retract said first ram element into said outer

cylindrical housing and said second ram element into -
said double walled cylindrical housmg of said first ram
element

2. In cemblnatlon, a car carrying trailer including a
framework with a plurality of stanchions positioned
along opposite sides thereof, a plurality of car support
platforms connected to and movable along the lengths
of said stanchions, two-stage double acting hydraulic
cylinders mounted parallel to and in juxtaposition with
said stanchions, each of said hydraulic cylinders com-
prising an elongated outer cylindrical housing mounted
at one end on said framework, a hollow first ram ele-
ment telescopically received in said outer housing and

“including an elongated annular casing defining an elon-

- gated inner cavity, said first ram element being mounted

to a first piston and movable with said first piston in-
60 wardly and outwardly within said elongated outer cy-

- lindrical housing, a second ram element telescopically

- received in the inner cavity of said elongated annular

65 said second ram element being mounted at its inner end

stanchion 75, to limit the downward movement of the

car platform 8, to prevent the platform 8 or a car sup-
ported thereon from engaging a car located below.

casing and protruding from said inner cavity and con-
nected at its protruding end to a car support platform,

to a second piston and movable with said second piston
inwardly and outwardly within the inner cavity of said
elongated annular casing, said first and second pistons
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each including an inner and outer face, and a first fluid

entry port defined in said outer cylindrical housing for

supplying hydraulic fluid to the inner faces of both

- pistons to force both pistons outwardly, a piston retrac-

tion means for moving both pistons inwardly compris-
ing a second fluid entry port defined in said outer cylin-
drical housing, a stop ring mounted on and movable
with said first ram element from one side to the other
side of said second fluid entry port,:and fluid passage
means connecting said second fluid entry port on both
sides of said stop ring to said outer faces of both said
first and second pistons for directing the fluid from said

10

second fluid entry port to said outer faces, said fluid

passage means including an internal passage formed
within said first ram element for channeling the fluid
along the length of said first ram element whereby the
car support platforms can be raised and lowered by said
hydraulic cylinders.

3. The cylinder of claim 2 and- wherein said fluid

passage means COmprises:

a first annular chamber defined at its outer penphery
by said outer cylindrical housmg and at its inner
periphery by said annular casing of said hollow
first ram element, said fluid entry port opemng into

said first annular chamber,
said internal passage of said first ram element com-

prising a second annular chamber defined within

- said annular casing;
at least one fluid passage opening connecting said first
annular chamber w1th said second annular cham-
ber;
at least one fluid passage outlet opemng sald second
annular chamber and with said inner cavity of said
first ram arm and with said outer face of said sec-
ond piston,
whereby said second fluid entry port, first annular
chamber, fluid passage opening, second annular
chamber and fluid passage outlet- interrelate to
- form a fluid passage through which fluid communi-
cates to the outer face of at least one of said first
and second piston regardless of the location of the
pistons within the outer cylindrical housmg and
said first ram element inner cawty |
4. In combination, a car carrying trailer including a
framework with upright support stanchions, car sup-

15

20

235

- 8
port platforms connected to and movable along the
lengths of said stanchions, two-stage double acting hy-
draulic cylinders each including an elongated outer
cylindrical housing with one end portion mounted on
said framework, a first piston including an inner and
outer face movable within said housing, a hollow ram
element mounted to and movable with said first piston
and including an elongated annular cylindrical casing, a
second piston including an inner and outer face movable
within said hollow ram element, a second ram element
mounted to -and movable with said second piston and
protruding from said hollow ram element and con-
nected at its protruding end to a car support platform, a
first fluid passage defined within said outer cylindrical
housing and within said hollow ram element for com-
municating hydraullc fluid to said inner faces of both
said pistons, a second fluid passage defined by said outer
cylindrical housing, said hollow ram element and said
second ram element for communicating hydraulic fluid
to said outer faces of both said pistons, said second fluid
passage mcludmg an internal passage formed within
said annular casing of said hollow ram element for chan-
neling the fluid along the length of said casing.

5. In a two-stage double acting telescopic hydraulic
cylinder of the type including an outer cylindrical hous-
ing, a first ram element telescopically received through

~ one end of said outer cylindrical housing and defining

35

40

45
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65

an inner cylindrical housing, and a second ram element
telescopically received through one end of the inner
cylindrical housing of said first ram element, the im-
provement therein of the inner cylindrical housing of
said first ram element comprising a double walled hous-
ing with concentric inner and outer cylindrical walls
defining an annular space, a stop ring extending about
said outer wall, a port in said outer wall at one end of
said double walled housing on one side of said stop ring,
a port in said outer wall at said one end of said double
walled housing on the other side of said stop ring, and a
port in said inner wall at the other end of said double
walled housing, whereby a fluid passage is formed from
outside of and at one end of said first ram element from
both sides of the stop ring, through the annular space
and to the inside of and at the other end of said first ram
element.

- £ * = = »
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